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1.0 PURFOSE OF COMPLIANCE TEST

The purpcsa of this head impact compliance test was to determine whether the subject
vehicle, a 2003 Dodge Durango SXT 4-Door SUY, meets the performance reguirements of FMVSS
201U, Occupant Protection in Interior Impact - Upper Interior Head |mpact Protection.

Tests were conducted during January 21-22, 2003 on a 2003 Dodge Durango SXT 4-Door
SUV, manufacturad by DaimlerChrysler Corporation.

All tegis were conducted in accordance with the U, 5. Department of Transpartation, National
Highway Traffic Safaty Administration's Laboratory Test Procadure TP-2010U-01 dated April 3, 1988
and the comesponding MGA Research Corporation's FMYSS 201U procedure number
MGATP201U_FRAME#2 dated October 18, 2001.

All tests were conducted at MGA Research Corporation in Troy, Michigan and were performed
by MGA engineers and technicians. The FMVSS 20U impaclor test machine was used to conduct
the testing. Target locations ware detarminad by using a Coordinate Measurement Machine in
conjunction with the MGA EZ-Target™ program and MGA procedure MGATP201U _Test Series dated

September 20, 2002,
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2.0 COMPLIANCE TEST DATA SUMMARY

The 2003 Dodge Durango SXT 4-Door SLV was equipped with A, B, C, & D-Pillars, an
adjustable seat belt anchorage on each B and C-Pillar, an assist handle on each A-Pillar, a coat hook
located on each side rail between the C & D-Pillars, and a front and rear overhead light consoie.
Upcn completion of targeting the test vehicle, ten (10) targets were chosen tc be impacted based
upcn engineering judgemeant and certification test data provided by DaimlerChrysler. Targets were
chosen which appeared most likely to give high HIC{d) values. The ten (10} targets chosen were:

AP BF1 P UR2
AP2 BP2 SR1
AP3 BP3 UR1

The 2003 Dodge Durango SXT 4-Door SUV tested appears to comply with the performance
criteria for FMVS55 201U, The HIC{d) measured using the Part 572L (Free Motion Headform) was

below 1000 for each tested component.




TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2003 Dodge Durango SXT
VEH. NHTSA NO.: C30305 VIN: 1D4HR38N33F 527190

VEH. BUILD DATE: October, 2002
TEST LABORATORY: MGA Research Corporation
OBSERVERS:_Michael Smith, David Gotwals, Scott Kreiger, Louis Campbelt

COLOR: Graphitg Metallic
TEST DATES: Januarny 21-22, 2003

TARGET | VEHICLE | HORIZONTAL | VERYICAL | VELOCITY | HIG{d) FMH IMPACT ON FMH {mm}
SIDE ANGLE ANGLE {kph} HI&
{deg) deg) Above Left/Right
AP Right 145 45 233 680 708 18 25 Right
AP2Z Left 202 26 238 387 293 12 12 Left
AP3 Right 164 40 23.9 496 437 3 1Left
BP1 Right 40 25 233 85 oG8 40 Zleft
BPZ Left 270 g 237 613 o83 4 1 Right
BP3 Right a7 -2 £3.B 310 456 14 1 Left
P Eight H 15 226 £50 b0y 4 1 Right
ER1 Right B 28 23.7 423 240 14 4 Left
UR1 Laft 270 33 239 482 418 a7 o Left
UR2 Left 270 43 237 826 875 30 4 Laft

Above and leftfright refers to the position relative to reference pt. 0 where the target made contact

with the Free Motion Headform. See the diagram below for details.
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POST TEST COMMENTS:
The following description lists any post-test damage or other test observations for each target.
AP2 Left: The assist handle was bent during testing.
AP3 Right: The assist handle was bent during testing.
UR1 Left: Headliner daformation.

No damage was observed for any othar targets.
REMARKS:
The targets listed were impacted in the following order:
Right: AP3, AP1, SR1, BP3, BP1, OP1

Left: APZ2, UR1, BPZ, URZ

The 150 mm rule was observed for targets horizontal to each other and the 200 mm

rule was obsenved for vertical components.

- RECOREED BY: David (5. Gotwals DATE: January 23 2003

APPROVED BY: Helen A. Kaleto
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TABLE 2-2
GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2003 Dodge Durango SXT

VEH. NHTSA NO.. 30305 VIN: 1D4HR3EN33F527 150 COLOR: Graphite Metallic
VEH. BUILD DATE: October, 2002 TEST DATES: January 21-22 2003

TEST LABORATORY: MGA Research Corporation

OBSERVERS: _Michael Smith, David Gotwals, Scott Kreiger, Louis Campbell

INTERIOR TRIM INFORMATION: A, B. C, & D-Fillars, an adjustable seat belt ancharage on each B'

and C-Piilar,an assisi handle on each A-Pillar, a coat hook located on each side rail between the C &
D-Pillars, and a front and rear overhead light conhsole.

SUNROOF INFORMATICN:
installed: Yas X _ No
Dperatinh: Electric Manual

RCLL-BAR INFORMATION:

Installed: Yes X No
Padded: Yes X Neo
Braces: Yes X Mo

GENERAL INFORMATION:
Date Received:_1/14/03 ;. Odometer Reading: 12 miles

DATA FROM VEHICLE'S CERTIFICATION LABEL:

Vehicle Manufactured By: DaimlerChryslar Corporation
Date of Manufacture: October, 2002;  VIN: 1D4HR3IGNIIF 527150

GVYWR: 2745 kg; GAWR FRONT: 1361 kg
GAWR REAR: 1727 kg
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DATA FRCOM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 241 kpa REAR: 241 kpa

Recommendad Tira Size: F245/T0R16
Recommended Cold Tire Pressure:

FRONT: 241 kpa REAR: 241 kpa

Bize of Tire on Test Vehicle: P255/65R16

Type of Spare Tire: P255/65R16 ; Space Saver: ; Standard: _X
VEHICLE CAPACITY DATA:

Type of Front Seats: Bench X Bucket X . Split Bench

Mumber of Occupants: Front 2 Rear 3 ; TOTAL _5
VEHICLE CAPACITY WEIGHT (VCW) = 476 kg

No. of Occupants x 68 kg = 340 _ kg

Rated Cargo/Luggage Weight {(RCLW) = 136 kg (difference)

WEIGHT OF TEST VERICLE AS DELIVERED AT LABORATORY: (with maximum fluids}

Right Front = 536.0 kg Right Rear = 402.0 kg
Left Front = 520.0 kg Left Rear = 440.5 kg
TOTAL FRONT = 1058.0 kg TOTAL REAR =  842.5 kg
% Total Weight= _ 558 % % Total Weight= __d444 %

TOTAL DELIVERED WEIGHT = 1828.5 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:
Total Delivered Weight = 1898.5 kg
Rated Cargo/Luggage Wt. = 138 kg
TARGET TEST WEIGHT 2034.5 kg




WEIGHT OF TEST VEHICLE:

Right Front = 538.0 kg Right Rear = 487.0 kg
Left Front = 5H20.0 kg Left Rear = 5058.5kg

TOTAL FRONT = 1058.0 kg TOTALREAR =  076.5 kg
% Total Weight = _ 520 % % Total Weight=  _ 480 %

TOTAL TEST WEIGHT =2034.5 kg

Weight of ballast secured in vehicle’s cargo area =_136.0 kg

TEST VERICLE ATTITUDE:
AS DELIWERED: Right Front _847 mm; Left Front _851 mm;
Right Rear _ 876 mm; Left Rear _877 mm;
Pitch Angle at Right Door Sill = __1.1° rear higher
Pitch Angle at Left Door Sill = _1.1° rear higher
Rall Angle at Front Burmper = _ 0.4° right kigher
Roll Angle at Rear Bumper = —0.17 right higher

FULLY LOADED: Right Front _849 mm; Left Front _833 mm:;

Right Rear _865 mm; Left Rear 863 mm;
Pitch Angle at Right Door Sill = __0.9° rear higher
Pitch Angle at Left Door Sill= _ 0.9° rear higher
Roll Angle at Front Bumper = _ 00
Roll Angle at Rear Bumper = — Q.17 right higher
AS TARGETED:
Pitch Angle at Right Door Sill = _0.9° rear higher
Pitch Angle at Left Door Sill = _ 0.9% rear higher
Roll Angle at Front Bumper = _ 0.0

Roll Angle at Rear Bumper = 0.1° right higher




AS TESTED (Targets Impacted on Right Side):

Pitch Angle at Right Daoor Sill =
Pitch Angle at Left Door Sill =
Roli Angle at Front Bumper =
Roll Angle at Rear Bumper =

__0.9° rear highsr
_0.9° rear higher
_0.0°

__0.1° right higher

AS TESTED (Targets mpacted on Left Sida):

Pitch Angle at Right Door Sill =
Pitch Angle at Left Door Sill =
Roll Angle at Front Bumper

Roli Angle at Rear Bumper =

VEHICLE WHEELBASE = 2880 mm

__0.9° rear higher
_ 0.9° rear higher
_0.0°

—_0.17 right higher

REMARKS: The seat travel distance was measured to be 220 mm for the driver frant seat and 180

mm for the passenger front seat.

TECORDED BY: David G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: January 23, 2003




TABLE 2-3
HORIZONTAL IMFACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YR/MAKE/MODEL/BODY: 2002 Dodge Durango SXT

VEH. NHT3A NO.: C30305 VIN: 1D4HR38N33F527 190 COLOR: Graphite Metéllic
VEH. BUILD DATE: Qctober, 2002 TEST DATES: January 21-22, 2003

TEST LABORATORY: MGA Research Corporation

QBSERVERS: Michael Smith. David Gotwals, Scott Kraiger, Lodis Campbel!

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MINIMLUM MAXIMUM
SPECIFIED RANGE HORIZODNTAL ANGLE HORIZONTAL ANGLE
A-PILLAR L 195°.255° L 2017 L 2483
R 105165 R 1135 R 159.0°
B-PILLAR L 195°-345° L 1972 L 2759 ”
] R 15°-165° R 865 R 1624 |

AS DETERMINED USING THE PRQCEDRURES SPECIFIED IN 58.13.4.1
REMARKS:

RECORDED BY:David G. Gotwals DATE: January 23, 2003

APPROVED BY: _Helen A. Kaleto




TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR/MAKE/MODEL/BODY: 2003 Dodge Durango SXT

2.9

VEH. NHTSA NO.: C30305 WIN: 1D4HR38N33F527190 COLOR: Graphite Metallic

VEH. BUILD DATE: October, 2002 TEST DATES: January 21-22, 2003
TEST LABORATORY: MGA Research Corporation
OBSERVERS: Michael Smith, David Gotwals, Scott Kreiger, Louis Campbell

VERTICAL IMPACT ANGLE RANGES

“> VERTICAL ANGLE MINIMUM YERTIGAL MM
SPEC'FIED RANGE AMNGLE AMNGLE

FRONT HEADER | FH1 L 0°-50° L o L 50°
| R 0°-50° R 0©° R 50°
FH2 W L 0°-50° L o L 50°
R 0°-50° R 0° R 50°
| SIDE RAIL SR1 L 0-50° L. 0 L 28°
R 0°-50° R 0O R 28°
sR2A L 0°-507 L 0 L 26
R o°50° R 0° R 26°
SR2B L 0°-50° L oe L 240
R 0°-50° R 0° R 24°
SR3A L 0°-50° L 0 L oo
| R 0°-50° R 0 R 21°
| SR3B L 0°-50° L oe L 36
R 0°-50° R 0 R 36°
A-BILLAR aP1 L -se50° L -6 L 45°
I R -5°-50° R -5° R 45°
arz L -50-50 L -5 L o6
” R -s=-50° R -5 R 23
AP3 L 57-80° L -8 L 40
" IR -5°-50° R -5 R 40°
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MAXIMUM VERTICAL

VERTICAL ANGLE MINIMUM VERTICAL
SPECIFIED RANGE ANGLE ANGLE
-PILLAR. BF1 L -10%-50° L -10° L 25°
R -10°50° R 100 R 25
BP2" L o0°-50° L o L &
R 0°50° R 0 R o

BP3 L -10°-50° L A0 L 2

R -10°50° R 100 R 2

BP4 L -10°-50° L -0 L £

R -10°-50° R -10° R 5

OTHER PILLAR | OP1* | L 0°-50° L Q° L 15°

R Q=-b0~ 24 o R 16°
OPZ L -10°-50" L -16° L =27 ||
IR -10%50° R -10° R 2 “

UPPER ROOF 1 0°-50° 0 33"
i "IPPER ROOF 2 o=.50~ o 43" "
[ JPPER ROOF 3 D=-50~ 0° 27 l’

“ UPPERE RCOF 4 0°-50~ 0° 32°
| upPER ROOF 5 0°-50° 0 44° ﬂ

lupPER ROCF 8 0°-50° 0° 28"

As determined using the Proceduras specified in 58.13.4.2, Targets BP2* and OP1" are seat belt anchar

paints,

~ECORDED BY:Davig G. Gotwals

APPROVED BY: Helen A. Kaleto

DATE: Jlanaury 23 2003




VEH. MOD YR/MAKE/MODEL/BODY: 2003 Dodge Durango SXT
VIN: 1D4HR3BNA3F527T140
TEST DATES: January 21-22. 2003

VEH. NHTSA NO.; C30305
VEH. BUILD DATE: October, 2002

TABLE 2-5

TARGET MEASUREMENTS

TEST LABORATORY:_MGA Research Corporation

OBSERVERS: _Michael Smith, David Gotwals, Scott Kreiger, Louis Campbell

2-11

COLOR.; Graphite Metallic

Measurament Doscription Left Side Right Eid:
it Seat ForefAlt Travel (Front seats) 220 mm 180
T Horizontal £ {CG-F1 {Left Seat) to [(Right A-Fillar}} 111.7° -
A1" ;e -7 248.3° -
W Horizontal £ {CG-2 (Left Seat) o (Left A-Pitkar)} 2017 —
AR AT =W 2077 -
u- Horizontal £ {CG-2 (Left Seat) to (Lef B-Pillar)} 275.9° -
B1® B1° =117 275 4° —
W Horizontal £ {GG-R (Left Seal) to (Left B-Pillar )} 197.2° —
B2 B2* =W* 197.2° --
W< iright) Horizantal £ {GG-F2 {Right Seat) to (Right A-Plrj} - 1980
A" (right] A1" (right) =WW* (right} - 15007
T7 {right) Haorizontal £ {GG-F1 (Right Seat) to (Left A-Pillar)} - 245 5
A2° (right) 360°-T" (right) - 113.5°
W* [right} Horizontal ¢ {CGE-K {Right Seat} to {Kight B-Pillar}} - 15247
B1° {right) B1* (right) = V° {right} _ —~ 1652.4°
L= {right} Horizontal £ {CGE-F2 {Right Seat) to [Right B-Pir)) - Be &°
E27 [right) B2" {right) = U® {right} - 86.5°
J A-Pillar {{Plana 2} - {Plane 5J} 326.8 mm 3354 mm
J2 J+2 163.4 mm 167.7 mm
DA Upper Roof {{Plane &) - (Plane B} 24850 mm
I oz D1+2 1242.5 mm
D2 Upper Roof {{Planc C) - (Planc D} 11840 mm
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!%rament - Cescription - Left Side | Right Side
> Ozi2 o2 -2 587 .0 mm-_
2501 35« D1 369.8 mm
as0z2 3 xD2 4179 mm
| B-Pillar {{BPR] - {lowast point on daylight opening fonyard of B- 433.4 mm 433.5 mm
Rillar)}
2 B-Filtar {{BP3} - {lowest point on daylight opening ferward of B- 218.7 mm 21568 mm ‘I
Fillar)y
I E-Pillar {EP4) - {lowest paint on daylight apening forward of B- 1084 mm 10864 mm
Fillar}}
0 O-Fillar {{OPR) - {lowest point on daylight opening)} 450.7 mm | 458.1 mm
Q2 Q+32 2254 mm 2281 mm
o R-Fitar {Paint 7 - Point M) 980.0 mm 980.0 mm
307 3007 420.0 rmm 420.0 mm
As determined using the Procedures specified in 510.1-10.13.
SQRF‘ Lacations [vehicle coordinates) __I
Left {(mm) Right {mm)
X W z X ¥ Zz
Front 2086.0 ~370.0 797.0 2086.0 370.0 787.0
Rear Row 2801.0 -370.0 334.0 2901.0 370.0 BSé}-.E___




2-13

SgRP Locations {world coordinates)

Left {mm)} Right {mm)
% ¥ z X y z
Front 20858 -369.8 796.6 2086.5 370.1 706.8
Rear Row =29'DD.T -368.9 833.1 2001.4 370.0 833.2
| = CG Locations {world coordinates)
[ Left {mm) Right {mm}
X Y z X y z
CGF1 20258 -3698.8 1456.6 2066.5 3701 1456.6
CGF2 22458 -362.3 1456.6 2246.5 3701 1456.8 |
L___CGR 3060.7 -368.9 14931 3061.4 370L0 1493.3 ﬂ

REFERENCE FOR VEHICLE COORDINATE SYSTEM:

Driver door strikar attachment, upper hold (x, y. 2) = (2251, -786, 836)

REMARKS:

RECORDED BY: David . Gotwals

APPROVED BY: Helen A. Kaleto

DATE: January 23, 2003




TABLE 2-6

SUMMARY OF TARGETING RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2003 Dodge Durange SXT
VEH. NHT3A NO.. C30505
VEH. BUILD DATE: October, 2002
TEST LABORATORY: MGA Research Corporation
QBSERVERS: Michael Smith, David Gotwals, Scott Kreiger, Louis Campbell

ViIN: 1D4dHR38BN33F527180
TEST DATES: January 21-22, 2003

2-14

COLOR: Graphite Metallic

SUMMARY OF TARGETING RESULTS “
Target Location (mm) Horizontal | Vertcal Relocation Extension Impact “
Angle Angla {Yes/No) {# of 25 mm {Yes/No)
X ¥y z (deg) (deg) Spheres)
A-Pillar Left Side
AP 1783.5 | -520.0 | 15336 Yes
REL 1784.3 | -543.4 | 15106 216 45 1 No ||
AP2 16600 -588.6 14448 Yoo
. REL 1646.2 | -588.5 | 14250 202 25 1 Yeos
AP3 15824 | -594.9 | 13604 202 40 No No
A-Pillar Right Side
" AP 17826 | 5272 15322 Yes
REL 17736 5309 1510.7 145 45 1 Yes
AP2 1655.7 589.1 1444 6 Yes
REL 16405 584 8 142312 158 23 1 e
AP3 1578.9 583.0 1364 .0 158 41 Mo Yes
B-Plilar Left Side
BP1 2306.5 | -465.1 15823 270 25 No Ma
BPZ 22470 -B56.9 1368.3 270 g Mo Yas
i EP2 22835 -617.0 13764 Yos
“ REL 2250.0 | -823.0 13504 276 -2 1 Mo
I BP4 23523 | -685.0 | 12888 215 -6 No No
. B-Pillar Rlght Skia
” BF1 23032 469.6 1581 .6 20 25 Mo e
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SUMMARY OF TARGETING RESLULTS "

Impact "

" Target Locatlon {(mm) Horlzontal Vertical Ralocation Extension
Angle Angle {Yas/No) (# of 25 mm (YesiNo)
I x y z {deq} {dag} Spheros)
BP2 22883 | =735 13658 80 g Ne Mo
BF3 2251 8 B17.6 13758 Yes
REL | 22445 | 8256 | 12581 87 -2 1 Yes "
BF4 23478 670.0 1257.8 145 -8 Mo Mo
Other Pillar Left Bide
"_ OPR 31580 -448.5 1622.6
R 32521 -591.6 12667 270 15 Mo Mo
Op2 32v3.3 | 6333 | 13673 Yes
REL J294TF | £H326 1386.3 270 -2 1 Mo ||
Other Pillar Right Slde
COFR 31945 456.2 16277
oF1 32420 603.7 1371.8 4] 15 ] Yas
CP2 22680 | 6366 $400.2 Yes
. REL 3202.5 €35.5 1383.3 | a0 2 1 Mo
‘ Rear Fillar Right Side J\
] RF1 39017 501.9 1397.3 Mo “
RPF2 40114 &533.0 1447 4 Mo
Front Header Left Side
FH1 16994 -A08 6 15383 180 50 Mo Mo
FH2 16848 | -258.0 1551.6 130 50 No No
Ii Front Header Right Side
FH1 1695.3 | 4077 15423 180 50 No No
FH2 1680.2 2567 1353 .4 180 L] MNo Mo
Eide Rail Laft Side
SR1 19344 | 4767 | 16774 27 28 No No
|| SR2{A) | 20845 | 4689 | 15010 270 26 No No
SR2(B; 20071 | 4708 | 15882 270 24 No NG
: SR3A 24587 -485.7 16145 270 22 Ma Mo
! SR3B 33485 | -481.1 15800 270 36 No No
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;.IMMARY OF TARGETING RESULTS
Target Location (mm) Horlzantal Vertical Relocation Extension Impact
Angle Angle {Yes/No) (# of 25 mm {(Yes/MNoj
| x ¥ z {deq) {deg} Sphares)
= |
Side Rail Right Side
SR 19324 4743 13771 o 28 Mo Ve
SRE2{A) 2083.5 4659 1584 1 a0 26 No Mo
SR2{E) 2004.0 470.2 15859 a0 24 Mo Mo
SR3A 24540 467 8 15151 o0 21 Mo Mo
SHR2EB 33445 483.1 1600.4 g0 38 Mo No
Upper Roof Left Sida
UR1 15992 -A411.5 16267 270 33 Mo Yes
UR2 2302.0 -419.2 1602.5 270 43 Ho Yas
LIR3 31993 | -4158 16481 270 27 Mo No
Upger Roof Right Side
UR4 20042 4133 1623.0 a0 32 Mo Neo
URS 2306.2 4152 1606.5 90 44 No Mo
URE 31__+§Q.E 414:‘3: 16547 o0 28 No L)

As determined using the Procedures specified in 510.1-10.13.

REMARKS: The horizontal and vertical approach angles listed in this table are the impact angles
judged by the test engineer most likely to give high HIC(d) values.

Targets RP1, RP2, and RH (left and right side were found to be located greater than

600 mm rearward of the rearmost seating reference point (SgRP). These targsts are
therefore exempt from testing.

‘ECORDED BY: David G, Gotwals

AFFREOVED BY: Helen A, Kaleto

DATE: January 23, 2003
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BECERGAN GPERATIONG
DATE: 11841

SUPERCEDES. MOATPICIC_FRAME 513 FAGE 9 o[®

3-4

LAt Ko MATPIE T FRAME o2
REVISION X0

SUMMARY OF FMVS5 201U TEST

JOBMHTSA NQ; € T Br <

VEHICLE YR/MAKEMODEL 2o S et /20 iasaein

GEMERAL TEST PARAMETERS: Tes: Numbern: _ =1

Target (Vehicls Side): leffian? <7 {

o~
MGA Test Referanze No o~/ 8597 T Hurmidity: iy

Approach Angles: Herzontsl /7S o«

FWH Serial No: &2

Vasieal Y5 e

Trmeof Tast (2.8

Temperaturs, P2 @'@

o

sl

TEST RESULTS:
Impest iccation oa FME (mmy)
HICTd HIC ab[+saz) Welocity (kph)
abave Pt O Letg@igi Pt O
k G & 7S 33 163 7
INSTRUMENTAICH INFORMATION: (2l ecczlercmeaters are Endeved 7284-2000
Axis Charnzl Serial No. OLR Value AW Pre-Tes: AW Post-Test
y | 5 |izsszz | -9z /.2 -y
V| & Thscaic 75. % ) Zz / 2z
zZ 17 TS5 5T Fs ) /S /5 /

REMARKS (Summszry of test. damage, nan-compliance, invalid test, sto.):

i Vs i e

Recocrded By: /%v//;ﬂ—l::—'_ Approved By™;

*Oaly necessany for NHTEA {Government) Cornpliance testing.
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RESULTE OF RiC36 PROGRAM

*****i***ﬁ********t*ti*****i*****i**#*********+#********

£ in?ut file i " NETSAW\FMIACOIAV, LOC

e HIOD = T0E .38 raleulated overn 7.5 maec

71l = 3019 msec TE = 10.88 ms=2C

PR R R R R S e i e R R R R R RO R A

HIC (4] = 539
Impact Velocity = 23.3 {(kph)
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00 R0 AGATPINL_FRANL R2

MICHIGAN OPERATIONS
REVIRION N4

DATE: 1071801
SUPERCEOES: MGATPI0 L Fratlz 223 FAGETCE?
SUMMARY OF FMYSS Z01U TEST
JOBNITSA NS Zrsime, YEHICLE YRIMAKEMODEL: Fems S rwpes £lambo oo
GENERAL TEST PARAMETERS: Test Numsber, 7
Target Vehic's Sheie iz S Termperaie, L2 e
M4 Test Referenoe Na - zg*-ﬁ i Huridity” T s
Aopreacn Angles: Horzoptal | A0S @ Time of Test. i S feﬂ_."_r,m
vasingl 2 g FIH SaralMa _ 3=-
TEST RESLULTS:
|7past mczier an FMH (mm) “
HIC(c) HIC | A{mese) Velseity (kph) ;
Abova Bt O Lefimicnt PL &

287 | 293 i o> | 23S i 7. l 2

INSTRUNMEMNTAION INFORMATION: (2! acsslerometars are Endeves TIES-20000

Axls Char-el szral Mo, DLR Yzlua AN Pra-Tes: A Post-Test
A | S Jﬁé’fzw ~55/ .20 /.2y
S e | TR 95, % i.z3 LE3
& | ~ RO ! 5. /7 oA !os s

REMARKS (Zum—ma=y ¢’ 1220 damaze, nan-compliznce. invalid test, eto)

T e mame A (GTT phomesl, | TES

S [ J—
P . Py y
Recorded By: _///;/{:z; _Approved By*: .24 A i Date: ks

*Omlv necessany for METSA (Government) Compliancs testing,




-xt************j.-*—***w***kic-_‘r-r4:R*-k:t-tir**t*****itti*t‘k*#**?‘xt

RERSULTS ©F HICSS PROCGRANM
ﬁ***wx*i*iwt***A'.J."k?'r**irﬂr**:l-x:'t*i-i-i-****k****i’***’****k**ii\""ﬂ‘
mea impub file is SNHIITSANFNI ISRV 05

: HIC = 292,485 gca_rculated over 10.4 Ms2C
JLo= L0 meso T: = 11,35 moac
x.-.--k*:‘-e-l-e-)r*-k*-k-:l-:'-*'ktt**#i*:k****ttt#**tiir#'#*i******iki‘ﬂ.‘ti****
HIc{a) = 287
Twpact Velocity = 23.8 (kohi

3-17




3-18

..m.|| L= —_—T— = T T TR . mi= —_— = =TTl .= == = —_— -——r— == — E T
i - 1, |_ _1
: i W ,,ﬁ ___mE
1
T T P T o e T T TR B P L T T T S S VTP TH
W T S - S e e ——
e ! A L : NEREREREE
il I i i _ i “ | _ _ Lo
Tl . | h [ | Lo ! I 1
i |_. . |“|.||_—I|I| — - - .||_.|..|_..I_|. = ||“|."| _|-. ||_—| |- ||_|_|| R " e
o by i ; Loyl _ ol I b
.._ ". ! H : o | “ .m _ I | ' 0
A I N A I B B | __ /1
1| _ i, S _ _ i
. _|| ! i : + ._.I P ._.|m — =]. - | 1 =] =]-. - - R NP R - |||n|._
. i | [ I ! I
' | ! | ! o [ | ! !
' 1 ! PR ' 3
: _ _ - _ A | | ) ! | __ f
: _ i _ Vol P! | | i ' ! /
1 Sl S L P o] f N I §
! i ! o i 1 i ] - — =1
' ! “ | ;o . : I ' / ! ! ] I Do h}. ! )
dH [ | Lo : ¢ ! . _ i ! [ P! F b
Y L | g ‘ , ' i ! ! ! | H
N ] | | . , | i) f i . i
HEEEREEE e | | NAVER
! 1] N N _ L AR I H T IR I O VP S-S S FEON . A
o . : I i ; Lol i ! _ T \ .
ik H REEE ] _ A _5
N ____. ; ] H m [ “ . : ! _..__
W ol L
. I _..._ . _q 1 K i o n T " __ I - i |.|.:|.w_..|h.ﬂh._q.. Nl
i i 1 | o o k
! : i “ Col ol Lo i m Lt
I ../. ! i b ' ! ; f
1 1 . [ i 1 [ A
| h f H 1 i [ o o
A i ! | 1 |._. r——d_ ) muulnl o .
" == |- -] A P A .nl.l — |- P ot “ t — = I _“ - i [ 4 |__ i— |m_
1 - 1 . 1
I ! I : I P ol ! _ w ; ! f
HEEERANER | ] ! SREEN
! ; o 70 | A R | - _ : i
1] ST IEEEREREE BEEE | oo
- - = - N sy . [ - R R N - - —_——t ] 1 . - ! —— ]
_— : _ : Loy ‘ I ! } f T ! h i i “
| b ! i . ! ! !
o L] i ol B DU S I N N 0 O A I S O A ! L1~
: T _ Iy __n_n_H_n_ FOoaOLiawnny % 58 ¥ gy dl
- -— — - —_ o e B —
1

T

_quJxﬁ

?..x_.u_uq =h/
e Tao

-5 TEOL

Ty .._:

TEU Shak ._

“[L00CA-) £F LGdl

.xﬁ. CaMwno H_L__F:n_ _.|H..:,.r..

P L T

_.mm_._

cr

iy
(R
L=
=t
L2
L2

R



3-19

["305] RN

e

e

/f
.r:f -
. I/ o RNy mp——
",
\\]Jrli\\. ) ]
/ e
-—_ = - f/, I,H\U.u.:.-f - —
! e
1
!
- o — - it R Jawmy e i
LHT 254 HW3
.._..._,mr_n._..._.. n_ur.m_u.lm._._ ol peo-XihL o e B L R S _.._m_m_h._n_u.._..”__m_ﬂl.l
9Z/Z02 =A/H 2V OGS (ZCOERG {4 IGAL JNaMCeRnn )
T E0/Z2/T v 1CO0-GIECS 1h0F SoAW. XS DoNyund I06od Soo0z 1631




3-20

7 .05 Tl o GUMDSES i

_ = 2 - e —_— = — = =y p— - = =TT — —_— — — - ] ol

i

|

1 e . S

I

]

i 4

“-.- - - [ N ..JII...II.....J.r.rff|\| i

!

_ el -
b U A =

O u2fend =AJH 2d¥ G675 lLGoEWor fF 1531 NInogeons
C S242371 v OIDO-LGIADY INDZ SSAWs tx0 ONvEAd S0000 ooz cledl

UESE R RD R Ad TRNGTLFR -1k

YL T S R TG T o
iMAW Y 45T

2 1R b

EGT- TRL el KL

e

AT

Lee

ke

Che




3-21

—_— ey —_——— = Em— — =
T BT
tH w i V- - it w._l._ 1 (] . = ici o] iy - i &= = m Hi [ [ = B
T 170 | 7l N T _
Lo i k |
_ = - . - —_|—— ] — | — - |__I|||I — i _JS . |||_ i _
Mo

|
|

e
| ;

F

|
—
L 1 1

1
L

EIYOSY Ll 500y Tk

¥oOw-H

1950 CPE 1R SR AR Ip =¥

dARE w5 SIMETAT (KA

Tejatk a/i Eav 577 CIoucws ie 1ol

ONSNOGERT

—

C0/22/7 "W I00-GIE0D NI0d SShHd4 LXS 09NYUND 19000 £002

= _

Jr-

12-

—__.w

i

Ll

LA




3-22

ot = == e = e ———— i
_ R ["3es) WL ]

P T

—t -

B
t
I

!
!
|
IR " . “ oo
_ I P . i _ ! (g
! ﬂ Lo_i I;Lﬁ!lﬁxwh-;.fls SN I v S I I ﬁl,__ﬁ_n.;___ﬁ_{—.u k — 4
A Hd q@; ’ ffJH | | 4} m |
. ] - |
A | __ P “_ ! |
o | | N _ | N
o= ————f - | — | — b |t ] 7 . R Y S SN Y S _
| m | o
f | i EINE
| (. 4 .
_ : ; ]

—_— ———r———— — ——-

[EM T S T s I L A .I .

|

.

3—_ ek
w

e _ . e - .

=E O Cptw 0T rRLEYER - -..?_. AL BT LSRN LY -HINA

I —

—— e o e —

QE/Z0T =AM ZUV 577 (LGOEWS £# 1541 Euz:_n_xcr_

I EO/EE/T F00-STEwD “nfnz mu_h,zu 1¥5 0SWVENT J9cul Fone clsdl

TE RS SEITET T T I T iR ST TR T T m e e e e e e e




3-23

— T TRt e ==-- === == mn= ===

[ 3395] IWT 1 __.
N T T _
| L . |
_ P _
— = - -
M [ |
1 ’ ’ 1
| | i
.-“— m. “_ _ e
IR NN n
: -
. ]
S ! _ e |
i _“_ _ |

:
{
-
i

|

L.

/ ! ;

W..\ ' _ § ; _

_ | 1 h

| i : k
S . SN & S
| i _Fw

| h _ I m_

— .- R N A 4 P _ 1l

m o w

|

; )

Il Dt et st .llﬁu:l.l.lll...Hrilnlll T LI ST RRIERon oy B | " _
7 ova T I i

N TN s 95T REWE oW C amla woa e i
Q2/203 =AfH 2dv &/ ' ZODEWL <F 1631 LNINDaWOD g

EA/22/F 1100 GIEOD IO S5AWd L¥D OONVENG 40000 £007 189l i

e



3-24

== = EECEEEEES it PR ERTE el b R S P 5] =. PRI ERE =
1 o
_ ﬂ,;;umq JALl

O R A - L -

[

|
ﬂ
|
|

ANt
-

4

1
N R
1

) weam xﬁ

pmee — e = = e

0 gE R

EE A208

DT

ALI9073A

T
i ;
.__..|_.||MI|.| e e - Ln — -
oo i ; t ;
i !
i N P E— 1--- —_— - —_— — - u ————
L !
......... ||M|n” . —— — Lk J]\»l. ..m “ .
P i !
e [ i —- |=-— - .rr.w. - i
: ; [ ! ;
- oy STy ppuivy KU EEIS- ) / N S A
w __ T w ﬂ
SRS BT RN U - SRS U N S N | ;
Lo || R
e [ L T R I I A o i :
i ; IS T i
| IRV |
- SR S S N W N Y S A | "
i
N S S I UL I LR AR R T M
r

SR T - Ed

Tk

TP 1Y BUCLFE F--N Rb

[LOOE W] mw 531

H__.;_f ‘gdy 547 "

i q?_u__..._:_u_u

“GIEQS ‘T 0Z SSARA LXS

SEEI

—_——"= ECRREa O L L

e
Ad

Al

<l

4|

il

152

B

ai

i

i
Iy

=== a—as A



e e AR A A A E v rm vy

et P A e S e e s smamn s w am i e m e

COREST #
ML

335

M4 RESEARTH m;ﬁjf;g :

PRives 2o RS TING

zﬁm DODCE m*};m%ﬁ -

30305

f—"%{k H‘ '% %




38

. * 2
L. zaEn 2
o o R
LA
=

REE, 4, HERE AR CUMNP
BAFY R THED RN TENG
T B DY E AN
KN T G IHEHE Y
£ B TEATITR
TELY 4 HIGHHT AP3
R TRIESE BEY o §EAEH

POST-TEST -

e Tt
R

T
T,
]

b s R Ve e e e s e e




3-27

BHOA HESEARCH UORY
PRV RR ZOLL TESTING
SRS DODGE BURANGO
SR T ADHMOH SUY

1723703




3-28

A0 N0 MGATTIGL TRAME =2
PEVISION &0 -
Fals Bolo

RICOI0AN DrERATIONS
DATE: Toeiiul
SUFERZLDES: MUATPEN U _FRAMLE =23

SUMMARY OF FMVSS 201U TEST

JOBNSETEE NG (et sns YEHICLE YRIMAKEMGDEL: Sorms Ssews  QtSln o7

GENERAL TEST PARAMETERS: Test Namber: /

Targel {vahiclz § dey Il A7 Temperature: _ 2o R
-~ . o
MCA Test Reference Mo+ TS Humridity: s’ b

Time of Test _1/ == rEminm

=

Hafizamtai fS5F  «

Approash Arglas

FMH Serial Mo

TEST RESULTS:
[mpzct l2zatiza on FAH ()
HiC: 2] HIC Atirmgaz) Velogity (kph) T
JI ‘ Y i Aba PE O ié—‘;ﬁRight PL O
| YA 9z | d9 | zzg 3 j |

INSTRUMENTAICN INFORMATION: (2] asceleremeters are Endeavee 7284-20580]

AXis Chzanel SerziNo CLR Valus AV Pre-Test & Post-Test
/ | < MR- A N T f-=/ =
J & —eene | s = 1. Z3F Lz
Z‘ yd T Ty 59/ ios 5/
REMARKS (Summzry af iasl d=~ace, non-compliance, invalid test, ete.):
LA ST A AT SRR T L0l T T

-
Fecord=d By:r/M//A—"Appmved By™: ?ﬁ 4/2%&? Datfe: 2./
! ”

*Onlv necessary for NHTSA (Government) Compliance testing.




R R R E RN N EEEEE L EE R N A LR L
RESGLTS OF HiC3s FRUGERM

R R R R R R R R R R R R R R R R

The inpub file ds \NIITEALTMICOILW. RIS

L ETO - 436,60 eca’oulated over £E.2 msaa

T1 = 5.1 mgec TZ - 1,04 mszco

EEEFEEEEE P EEREELEELERELEREERELEEEE NI LEEN EET L EEEEEE RS R XL LN
HICidl = 434

Imgacs Weloclfy = 23.38 (kghi
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D WO Mz aTe 20l _FRAME =2
REVIHIN S0 4
PAGE 3 of %

SICTIIGAN OFLRATINS
NATLE. 113
SUPERCELLS MG ATINN L _ MR AMEF1S

SUMMARY OF FMVSS 201U TEST

JOBINHTSA NO.{ 53¢ 3 %77, YEH CLE YRIMAKEIMODEL 22558 [0 (3 itng, -,

—_

GEMNERAL TEST FARAMETERS:! Test Mumber: ]
Targzt (Vehicle Side] Ie?‘@ a3 Temperature: _ =~ = “FrC
Mi3A Test Kefarence No» f::;* T e Y Hurmidiny: 2T 0

Approach Angles: Harzonter Se ° Time of Test __=35 /5 am(Er_n_—/«
Verical __ s FMH Serial No: S0
TEST RESULTS:
i impect iocaticn cn '1.;1_1 fmm)
HICiz) HIC Al [msec) Welaciy {kph) | -
Above PLO | ( LeRFight Pt O
|
s55  |&&w | £a ZE3 i ‘ z

INSTRUMENTAION INFOGRMATION: {all accalercmeters are Endevco 7264-2200)

Axis | Channel Seral No. DLE Waiue 4V Pre-Test &% Post-Test
/ T O s - o aa ] L2/ - /;E_/J
y | & R ‘D0 T 125 e
.| 7 ~—5s o b {57 414

REMARKS (Summary of fesi damage, nen-campliance, invalid test, afe )

A VS PP Asr—

*Onty necessary for WHTSA {Governiment) Compliance testing.
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FESULTE OF HIC24 FROGHAM
i;*-k*fr*J-.-J.--*i-r****-Jr-ki-*'k************tii*wti—?’r******!ui.'.l.'ir*******
Ihe inpus L[ils ia AZEHTSAANFMIN0LAY, ADS

Cg7.58 caloulated over 5,8 mSao
07 mrec Tz = LlZ.65 msed
i-i--*A‘i**'k*i:i‘*tit#irkt*iiﬁkxti**********i%**#*ti’x#*#i’*t
EIC{dy = 59=
lmpact Velculty = 23.3 {<phu

o ITZTO0

=10

T E =

341
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MS HESEARCH CORY
FRMIYRE 2010 TESTING
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S 4-H0R SUY

{30305 /2203
TEST 8y LEFT BP2
(ERE2009) FI/Y = TT/Y
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DO, KO- MGATPENIL_TRAME 22
PEWISION 50 J
PAGESOf Y

RICIGAN QPERATIONS
DATE: 1071821
SUPERCCDES: MOATPIMT_FRAME LS

SUMMARY OF FMVSS 207U TEST

JOBINHTSANOHoBn s VEHICLE YR/MAKEMODEL: ZE2078 [ ok Ao s
GENERAL TEST PARAMETERS: Test Mumber: f:::"r

Target MWehicle Sidef .’E_T-"'ight ;?gﬁ < _ Temperature; El ‘F@

MSA Yest Reference Neu: {ME:C.FDC? Humidity: £7_ %

Approach Angles; Merzontel Z 72y @ Time of Test {1 -3 Srppm

Verics! fE °

FMH Serial Na: =5

TEST RESULTS:
lpast lmcatizn on FMH [
HIC(d HIC At {msac) Valocity (kph}
} i v Above Pt O LeRGhLPL O
G352 | 2.4 2= > 4 (

INSTRUNMENTAION INFORMATION: (20 accelerometers are Endeves 7264-2000)

AXis Charnel Sarial Mo, CLR Yalue Al Pre-Tes: A Post-rest
1 ——
/ & -y 55063 ) £ / z3 /2=
s 7 TAEEES R &7 & /S s s/

REMARKS [Summary o718t damage. non-complfance. invalid test, etck

Sl L R Y . e i

Recorded BY/’;////Q; Aoproved By™; %y“f/;iéf Dale: / aa/j

*Only necessary for NATSA (Goverament) Cormpliance tesiing.




***i**#******************’***i’*****i’**i’ti‘i‘**’*i’**tiiirf***

RESULTS OF HIOIZE PROGRAM
e e E R R A R E R T F A RE R LR SRR R R LR R EE SRR R
“The inopub file is WINHTSAWEMIOO9RV, 205
o~ HXIZ = 593 .5% galculates owver 3.5 mHRes

TL = 3.6% mses  I'Z = 7.7 mees
b kk kR R R EE R R R AN AL A AT RN R AT AFAE R R AR A AR R AT A Ak R b w R r

HIC{d) = &13
Impact Velacity s 23.7 (kphi

S e e e
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AMOA RESEARCITTCORY
FARVRS TOTL TESTING
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MICHIGrAN GPERATIDNS Gl ™ MOATPIGI_FRAME 22
CATE: 1187 FESTSILS 2T 4
EUPLRACEDLS: MGATEG L _FRAME =L Frlosafs

SUMMARY OF FMV3S 201U TEST

VEHICLE YRIMAKEMODEL Zxns Jiyds® fliersces

JOBMNHTEA NOUGER X ~ime r
GEMERAL TEST PARAMETERS: Tast Nurber: L!f
Targzt (Veniciz Sidz): Ic@ i%’,;ﬁ_‘i' Temperature:  &2- ZE2¢
FAGA Test Refarenca Mo rﬁ:*-#f,m% Hurmnizizy: feT— o
Arorzach Angles: Fozoma £57 e Time of Test; 2 %7 E"([:-_"’T;J
Verical _ =& ¢ FMH Sarizl he: S g
TEST RESULTS:
_ r o Imzass lasaticn or FUE (mm) l
EIC{d) HIZ At meaz) Welacity (xoT) Above 5 G i @;;R;Ht -

ig,s; YLz | 23S iy (

IMSTRUMENTAION INFORMATION: (all aszelerameters arg Endevgo 72242000

Chasnzl Seriz Mo, DLR “Walue AW Prz-Test . AV Past-Test

T
ar,
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4.0

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

The following section lists the test equipment for the compliance test series. Items marked

with an asterisk are calibrated by an external lab. An additional summary table is given for the pre

and post-test calibration data for the Free Motion Headforms. The tamperature trace to confirm
testing was conducted between 66°F and 78°F (19°C - 26°C) is included in Appendix A.

TABLE 4-1 LIST OF ITEMS USED

ITEM MANUFACTURER MODEL # FUNCTION QF | AGCURACY | CAL.INTERNAL
NAME ITEM
.—I__—
Head Drop Tower | MGA Research MGA-100-DC FrH LA, NiA
{includes test Corp, Calibration
frame and DAS)
Accelerometers Endevco 7284-2000 Accelaration +0.5% 6 months
Data
*Digital Macklanburg- PR 360 Sat Angle of 0.1* Annual
inclinometer Duncan FMH/Targeting
FMVYSS 201U Test | MGA Resaarch MGA-100-EMH | Tast System NfA MR
Frame {(inciudes Corp.
tha propulslon
control systermn,
achyator, test
frame, and DAS)
Free Motion UTAMA, 035 Test Device N/A Pre and Post-
Headforms LUTAMA, 036 Test Sorias
UTAMA, 038
High Speed Video | Kodak RO000 Record Event MNFA, NfA
AR~ Fara Technaologies S0B0RSAM 2T | Targeting 0.1 mm Annual
Measuring
Devices:
- Tape Measure Stanky 33-215 Measuremant 1 mm Annual
- Piurmb Bolss N/A - Targeting MNiA
- Pratractor Craftsmaen - FMH setup 0.5°
Horizontal
Maasurement
*Wehicle Suale Cardinal 8950F Weighing +.5kg Anrual
G04-022/3005-175 Vehicle
* Scale Detecto AP-20 Weaigh FMH +0.01 b Annual
Headd
*Tamparature Dickson TL120 Record + 5°C Anrai
Recorder Tamperature 1% RH
and Humidit;




3-2

TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE

FMH Serial # Walght Temp e Peak Peak Urnirmocdal
{Ibs} ("G) Humidity Resultani Lateral
Acceleration | Acceleraticn
3's {55
| —, —————————————————————————————————
Pra #35 10.02 210 2B.0 2447 4.3 Yes
Post #5 10.02 220 22.0 2431 10.7 Yes
Fra #36 10,03 21.0 280 255.6 8.6 Yes
Pasi #36 1002 220 2.0 2525 33 Yes
Fre #38 &.89 2%.8 28.0 2671 B9 Yes
Fosi #38 8,99 22 0 2.0 255.5 5.0 Yes

Calibration certificates and headfarm calibration information can be found in the PS72L Performance

Calibration report which accompanies this report,
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